Predicting gust loads using computational uid dynamics is prohibitively expensive and unrealistic for parametric searches. This work presents the 
When linearizing about the (nonlinear) steady mean state, Eq. (3) results
182
in the following system of equations
where
The terms G, E and L are calculated using a rst order nite dierence.
Only the semidiscrete ux Jacobian matrix H requires special attention,
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and more details may be found in Ref. (27) . Equation (5) 
The above minimisation problem is equivalent to
where the symbol ·, · indicates an averaging operation, and (·, ·) indicates 208 an inner product operation. Since Φ has to satisfy Φ T Φ = I, the problem 209 is reformulated as a constrained optimisation with the Lagrange multiplier,
By taking the partial derivative of J (Φ) with respect to the unknown sub-212 space, Φ, 2)).
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The main contribution of this paper is the calculation of the gust terms 249 in the ROM. We propose to model the angle of attack due to a moving 250 sharpedge gust of intensityŵ g0 = w g0 /U as: λ, is dened in the usual way as:
The angle of attack for any arbitrary gust input is obtained using the con-257 1 Note that the Lagrange multiplier is commonly denoted in the literature by λ, as in Eq. (10). For the remainder of the work, λ is used to indicate the advance ratio.
which is used to introduce the gust terms in the ROM equations (recall Equation (17) For small times, a closedform expression was given by Lomax (6) for the penetration into a sharpedged gust as 
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The identication of the optimal parameters, c and β, appearing in the The nal test case is for a family of moving "oneminuscosine" gusts.
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The ROM predictions were obtained using the convolution integral proposed corresponding to maximum C L forŵ g0 = 0.1047 in Figure 11 ; the solid thick line indicates
Finally, the case of a moving "oneminuscosine" gust is analysed in Figure 13 at M = 0.8 and with gust parametersŵ g0 = 0.0349 and H g = 20. 
